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Introduction

Background

Plaque is a major cause of dental caries, and a
great healthy smile leaves a wonderful
impression. However, many persons cannot afford
dental insurance or even health insurance and a
build up of plaque can lead to multiple oral
complications. S. mutans is the main organism
responsible for the formation of plaque.

Biofilms form when multiple bacteria adhere
to surfaces through the EPS (Extracellular
polymeric Substance). These bacteria form
layers of bacteria that are difficult to remove
by standard cleaning methods.
Essential oils are considered natural remedies
and will fit into our current societal needs to
use natural alternatives as opposed to the
harsh chemical solutions currently available.
S. mutans is a facultative anaerobe, gram
positive and is found in the oral cavity. Forms
the ‘base’ for plaque as it allows for fungi and
other bacteria to attach to the teeth.

Figure 1: Image of plaque build up on teeth. Courtesy the
Westermeier Martin Dental Care
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Figure 6: Microscopic images of biofilm after various treatments after 72 hours.

Biofilm growth was more than that of the control, this
was assumed to be due to bacteria recovery. After 48
hours (about 2 days) the bacteria that was resistant
was able to grow and multiply. It was also noted that
oregano preferred the rougher areas of the plate.
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Figure 4: Biofilm formation stages.

Methods
Figure 2:; Image of S. mutans (Science photo library)

Hypothesis
A combination of antimicrobial Essential Oils
(EOs) may help increase inhibition rate of S.
mutans or prolong effectiveness past 24 hours.

A Kirby Bauer test was used to determine the
Minimum Inhibitory Concentration (MIC) of
EOs. Cells were grown in a 96 well plate with
various concentrations and combinations of
EOs. The cells were stained and imaged using
Brightfield Microscopy and quantified in 30%
acetic acid using Photospectroscopy.

Figure 8: Graph showing difference in optical densities of various treatments.

Conclusions and Future
Directions
Inhibition is limited to a few hours as cells recovered
after 48 hours. Future directions include repeating
the experiment at 12, 24 and 28hr to see exactly
when recovery started and to turn results into an
easy-to-use oral treatment for plaque. Repeating
experiment more times would establish significance
in data.

Figure 7: Kirby Bauer test for MIC of various concentrations of Oregano
(A) and Tea tree oil (B)

It was shown that oregano had a very cloudy
appearance when master stocks were made and
made the ring of resistance very cloudy despite no
bacterial growth was in the area.
Table 1: Table of conditions and resulting optical densities
after 72 hours.
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Figure 3: Image of essential oil and lavender plant. Courtesy John
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Figure 5: Schematic showing the set up for the Kirby Bauer test
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